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The  linear  therey  of  aynd*ro  analyst s is  being  investigated  under  the 
authorisation  of  Task  H0L-Reka-78-l-52j  Fire  Control  Transmitting  and 
Ccoputing  Components*  The  analysis,  thus  far  presented  in  other 
papers  of  this  series,  involves  aany  trigencssirie  relations  which 
under  suitable  manipulations  assume  convenient  fora.  It  Is  the 
intent  of  this  report  to  derive  and  tabulate  the  aont  useful  of  the 
identities  which  occur  in  synchro  analysis* 

The  relations  presented  herein  will  find  use  not  only  in  the  font  of 
analysi#  adopted  in  this  series  of  reports,  but  in  any  type  of 
thecretioal  work  relating  to  synchros* 
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LINEAR  LUMPED  PARAMETER  ANALYSTS  OF  SYNCHROS  VI 
Trigonometric  Identities  Useful  in  Synchros  Analysis 

A.  INTRODUCTION 

1*  Because  of  the  120°  aymetry  ^retailing  in  synchros,  many 
trig  cm  (Metric  expressions  arising  from  their  analysis  reduce  to  a 
relatively  simple  form,  although  in  original  appearance  they  may  be 
ponderous  and  e explicated.  It  is  the  purpose  of  this  report  to 
tabulate  the  sure  frequently  encountered  identities  and  to  indicate 
methods  of  achipulatlon  that  are  particularly  useful  in  deriving 
them.  The  point  of  view  adopted  is  to  sake  the  compilation  a 
practical  one  - i.e.,  to  include  those  toms  that  arise  in  practice, 
so  that  by  reference  to  these  tables  the  identities  can  be  used 
without  requiring  rederivation  each  time.  For  completeness  tom 
elementary  formulae  are  also  included.  Probably  the  best  way  to 
take  advantage  of  this  report  is  first  to  make  a hasty  survey  to 
bee  one  acquainted  with  its  contents. 

B.  NOTATION 

2-  To  bogin  with  we  introduce  the  following  notation: 

«^8  a coa  6 + J sin  0 
0 B e + 1200  (i) 

g B 0 - 120° 

This  process  of  using  bars  will  apply  to  Greek  letters  0,  0,  . , 0 
only. 


3.  We  define  an  operator  P to  be  given  by 


P*  • **®n)  a + •• ‘Sjj)  (2) 

♦ 


+ . ».©n) 
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where  in  all  cases,  the  bars  are  considered  to  operate  on  each  of 
the  variables  ©jj.  For  example 

j 1 sin©  a sin©  + aiiifi  + sin© 

P sin2$  a ain2$  + sin2^  + sin2$ 

p*  ain©  sin20  a sin©  sin2$  + ainj  sin2j£  + sin©  sin 2$  . 

It  is  evident,  by  the  last  two  exaraples,  that  w£en  a function  of  nO 
is  involved,  the  proper  use  of  bars  is  n$  and  n©,  since  bars  are  only- 
applied  to  Greek  letters. 

We  will  also  deal  with  functions  of  the  type 

AlS(®l,0&s*  * + • •)  ♦ Ajg(©x,©2*»  • *)| 

where  Ap  A2,  are  constants,  not  necessarily  equal.  Here  we  will 
use  a similar  notation 

pAng(°l>®2»*  * •)  “ Alg(^i>®2>*  • •)  +A2g(fti,^,.  . .)  (3) 

* A3g^®l,^»*  • •)  • 

In  other  words,  if  f”1  derates  on  a function  which  explicitly 
exhibits  a constant  as  a coefficient,  it  implies  that  in  the  expansion 
each  of  the  terms  includes  coefficients  which  are  not  necessarily 
equal.  An  example  is 


P AfcSin©  cos20  * A-^in©  cos20  + Arsing  noe2g  + A, sin©  coe2?  t 


0.  DERIVATIONS 

U*  The  first  expressions,  which  are  corners  tones  for  the 
derivation  of  all  succeeding  formulae  are 


r 


sin  n©  ss 


0 

3 sin  n© 
0 

3 cos  n© 


(n  3k') 
(n  = 3k' 
(a  t 3k) 
(n  a 3k) 


P*  cos  n© 
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Thes>$  are  derived  with  the  aid  of  (1)  in  the  following  manner! 


where 


f”1  cos  n®  = Re  ( P* e ) 

l~ n sin  n©  = Ua  (f1  e ) 

Re  (A)  “ real  part  ox  A 

Irn  (a)  = imaginary  part  of  A . 

P Jn©  JnQ  , jn(©  +2  tr/3)  . a jn(©  -2  tt/3) 

j e — e t e r • 


eJaS  (!+• 


2dW3  + #-2jff  «/3j 


e^u?>  (1  + 2 cos  2rrn/3  ) 


f 0 


l3e 


Jn© 


Therefore,  from  (U) 

1)  p1  cos  n© 

2)  p1  sin  u©  =| 


0 

3 cos  n© 

I 0 

3 sin  n© 


(n  ^ 3k) 
(n  = 3k)  , 

(n  3k) 
(n  = 3k) 
(a  ^ 3k) 
(n  « 3k)  . 


(h) 


5.  In  ell  work  relating  to  the  product  of  trigonometric 
functions,  it  is  helpful  to  transform  the  products  to  sums  by  means 
of  the  following  identities! 

3)  sin  © sin  0 = (l/2)cos(©  - 0)  - (l/2)coa(©  + 0) 

h)  ooe  © cos  0 ^ (l/2)cos(©  » 0)  + (1/2)co3(Q  + 0) 

5)  sin  © ccs  0 — (l/2)sin(©  - 0)  + (l/2)sin(©  + 0)  t 
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in  synchro 

(n  3k) 

(n  « 3k) 

(n  ^ 3k) 

(n  « 3k) 

(n  + 3k) 

(n  « 3k)  . 

These  arc  easily  derived  using  3a)  and  Ua)*  For  example, 

P 1 cos2n®  s*  P (1/2) (1  + cos  2nd) 

= p(l/2)+  0/2)  Poos  2nd 

( 3/2  (n  4 3k) 

\ 3 coa2ad  (n  * 3k)  . 

7*  Two  identities  which  prove  to  be  very  useful  ere 

9)  ein  n(d  2U0®)  ■ sin  n(d  - 120®) 

10)  ao?  a(d  + 2UQ®}  « ors  n(©  * 120®)  , 

These  are  simple  consequences  of  the  faot  that  adding  360#or*ny  integral 
multiple  of  36O®  to  the  argument  of  a trigonometric  function  does  not 
change  the  value  of  the  function.  Thus 

sin  n(d  - 120®)  a sin  n(d  - 120®  + 360*)  * sin  n(d  + 2h0°) 

ci  stated* 

U 


For  example,  substituting  d » # in  3)  and  '4)  yields 


3a)  uin2®  = (1/2)(1  - coe  20) 

Ua)  cos20  = (1/2)(1  + cos  20) 

6*  X set  of  identities  whioh  constantly  recur 
analysis  oonsists  of  the  followings 


6>P  sin2nd  = j 


3/2 
3 sixnad 


g i 3/2 

7)pcicsn© 

(3  cos  nd 


8)p sin  nd  cos  nd 


i 


3 sin  nd  ooe  nd 
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Fran  9)  and  10)  it  follows  that 


H)  p sir.  cos 

12)  Poos  3a©  oos  tafi 

13)  P sin  3a©  sin  rafil 

U*)  P bos  3n©  sin  off 
since 


° 

1 3sin  3n©  ecs  SfS 
0 

5°M  3”*  c« 

/ ' 

^.3aia  3n©  sin  as0 

f ° 

(,3cos  3n©  sin 
3nS  a n(3©  + 360«) 


(a  ^ 3k) 
(»  = 3k) 
(a  3k) 
(a  - 3k) 
(a  + 3k) 
(a  a 3k) 
(a  ^ 3k) 
(a  a 3k) 


3n©  a n(3»  - 360*)  , 

8.  Up  till  now  we  have  been  considering  the  operator  P'  as 
defined  in  (2),  The  sttu^r  of  unbalanced  synchros  requires  the 
operator  pas  defined  in  (3).  For  example, 


or 


|™n  AfljCoa  n®  a a^cos  n©  + Agcoa  nfi  + Ajeoa  n® 
\ ^ AjgSin  n©  a A^sin  n©  + A2Sin  n©  + A^sin  nB 


where  the  A's  are  constants. 


When  A^aAgSA^  these  expressions  simplify  through  the  use  of  1)  and  2)* 

For  the  case  where  they  are  not  equal,  wa  make  use  of  the  following 
notation; 


*2  " *1  + 4 

a Aj_  + A 
A = . 
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Than,  for  example,  the  second  form  of  (£)  is  simply 

P^sin  n©  = A J”" sin  n©  + £ sin  t£  + 2L  sin  n$ 

which,  by  expanding  n©  and  8$,  can  be  written  as 

A ["sin  n©  + £pin  n©  cos  n(!20°)  - cos  nC  sin  n(X20°)] 

+ Z [sin  n©  uos  n(12C«)  + cos  n©  sin  n(i20°J  t 
We  now  define  the  following  notation t 

o(  = (l/a)<A  + £) 

= <1/2  X4-S). 

When  substituted  into  (6)  this  gives 

f(3A  + 20()  sin  a© 

23)  pj^eii.  n©  *=)-  sic  nO  - ^3  ^eos  n© 

(-  Q(  sin  n©  + 'J5  Qooa  n© 


(6) 


(n  * 3k) 

(n  m 3k+l) 
(n  ® 3k^2)« 


Similarly  we  have 

'(3A  + 2Q()  cos  n© 

2b)  j”\iooe  a©  °(e0®  a©  - {$  sin  a® 


(-  00s  a©  + /3  ^ sin  n© 


(a  * 3k) 
n » 31c+l) 

(n  » 3k+2). 


It  will  he  noticed  that  the  equations  23)  and  2b)  are  linear 
combinations  of  sin  n©  and  cos  n®8  These  combinations  can  be  put 
into  the  handy  form  of  3 fain  (nO  - \ )J  where  c and  % are 
constants.  Let 

i 

A sin  n©  4 3 coo  n©  = C sin  (n© 

® C £sin  n©  eos  S]  - C [[sin  'b  00 s n^J  • 
Equating  the  coefficients  of  sin  n©  and  00s  n®  we  find 


A « C cos 


B 


«C  sin 


1 

* 

\ 
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Consequently  5 is  found  from 

tan  t,  s *B/A 

and  C is  given  by 


C = y ' 


r~ 


2 _ 2 


A 4-  B 


9 • An  important  special  ease  of  the  identities  treated  in 

paragraph  8 is  that  of 

p = A^ain  M + Again  2§  + A3ain  20 
which  is  equivalent  to 


(7) 

(9) 


ji  « B sin  (20  - % ) 

Expandinc  (7)  vto  obtain 

P * (l/2)(2  A1-A2-A3)sin  26  + ( /?/2) (Ag-A^cos  20  . (9) 
Equating  (8)  and  (9)  we  find 

tan^  e ( v/SVa2  - AJ/teAj  - Ag  - A.) 


and 


B 


2 2 

*2  + A3  " a1a2  " a1a3  “ A2A3  . 


10*  The  next  set  of  identities  we  treat,which  pertain  especially 
to  unbalanced  synchros,  are  of  the  form 


or 


A^sin  nO  cos  S + A2sin  nS  cos  $L  + Ajjsin  nO  cos  0 


A-jCOS  nO  cos  20  + A^cos  nO  cos  20  + A^cos  nO  cos  20 

and  other  similar  combinations  which  interchange  sin  and  cos.  The 
A's  are  constants. 


11.  When  - Ag  = A^  these  expressions  oan  be  evaluated  by  the 

use  of  Table  i;.  Whan  this  condition  does  not  hold  we  expand  the 
expi*easions  and  combine  the  resulting  terms. 
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Thus 

Ajsin  n®  eos  ft  ♦ Agei®  aft  co«  ft  + A^iin  aft  eos  © 
a a p»in  aft  00s  ft  ■*■  gain  s9  eoa  0 + 2L  ain  nS  eos  3 
* ApBla  nft  eos  ft  ■*  (£/2)[*in(n-l)Q  + sia(iH*l)$J 
+(2/ft){fin(n-l)$  + aln(&fl)5j 

« A p* sin  nft  eos  ft  ©(sia(n«l)ft  cos (n-lJ.teC*  + Qcoe(n»l)ft  sin(n-l)!20° 
+ o^sin(n+l)ft  coo  (»+l)120*  oo*(m-l)ft  sin(n+l)120®  . (XO) 

A complete  list  of  such  expressions  is  tabulated  in  Tables  7 and  71* 

D.  TABLES  AMI  FORMULAE 

12*  Ths  important  id  entitle  can  bo  presented  in  tabular  for** 

Table  I is  a suaeutry  of  the  relations  prerioualy  derired,  as  well  as 
certain  other  relations  which  follow  by  similar  processes.  Tables  n, 
mrand  17  present  the  results  of  applying  the  operator  pas  defined 
in  (2)  on  specific  trig onoas trie  functions  which  arise  in  the  analysis 
of  balanced  synchros.  Tables  7 and  71  apply  to  the  operator  Pwhen 
defined  as  in  (3)  and  are  particularly  useful  for  the  analysis  of 
unbalanced  synchros. 

13*  A few  examples  will  now  be  given  in  order  to  familiarise 
the  reader  with  the  use  of  the  tables. 

Example  1.  Find  P cos  ft  coe  0 . 

Look  in  Table  II  in  the  first  row  and  ooluran  and  find 

p coe  ft  COS  0 B (3/2)  COS  (ft  - ft)  . 

example  2.  Find  cos  0 eos  £ + cos  0 cos  0 + coe  $ eos  j6  , 

Substitute  p = £ is  sssacnl®  1 to  find 

P eos  ft  cos  0 * (3/2)  eos  (0  - 0)  « (3/2)  cos  (QlT$)  , 

Example  3*  Find  p sin  2 f>  sic*  0 , 

In  Table  HI,  with  ft  * 0,  we  find  pain  2$  ain^  0 » 0 
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Bxansple  U*  Find  the  value  of 

COS  0 v'iCS  ® COS  28  + 006  9 006  0 006  29  + CC6  0 008  0 006  29  . 

From  If?),  with  9 substituted  for  va  see  tl\at  this  expression 
is  equal  to  3A» 

Exaapla  5*  Find  P sin  70  sin  20 , 

With  n « 2,  ve  find  froa  Table  XV  that  p ala  70  ain  20  *-(3/2)coe  90. 

Esaaple  6.  Find  sin  U§  sin  6+3  tin  UO  sin  6+  j!  sin  ljO  sin  0 = p. 

Frost  the  given  expression,  we  find  «A=  2,  U Therefore 
<p(  * 3#  Q » - 1#  Free  Table  Va,  notlag”that  n * U is  of  the  fore 
n « 3Ic+l,  ve  find 

p a (3/2)  cos  (n*l)  V 4-  ( /3/2)  sin  (n+1)  0 ■+  (9/2)  eea  (n-1)  0 
■ (3/2)  cos  50  +•  (3/3/2)  sin  50  4 (9/2)  00s  30  . 
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TABLE  I 

List*  of  Formulae 


1)  p*  cos 

0 

(n  t 3k) 

n©  »' 

3 cos  r,© 

(n  a 3k) 

2)  p sin 

( 0 

(n  £ 3k) 

n© 

[3  *in  n© 

(a  » 3k) 

3)  sin  © sir, 
h)  cos  © cos  0 


h v _ — a ^ ri 

wUb  v uiui  ju 


(1/2)  cos  (©  - 0)  - (1/2)  eoe  (©  + 0) 

(1/2)  cos  (©  - 0)  + (1/2)  cos  (©  + 0) 

/T  /fl<  A \ /a  /a  \ - , / a 4\ 

\H  •"  i ,|K  — v \i/u/  alii  \w  T jw; 


3a)  sin2  © = (l/2)  (1  - ooa  2©) 

ha)  ooa2  © = (1 Jl)  (1  + cos  2©) 

/-•  . 2 ( 3/2 

sin  n©  »/  9 

(3  sin  n© 


* 

P* cos^  n©  O 


8)  sin  n©  cos  n©  = 


1 3/* 

(n  t 3k) 

[3  sin2  n© 

(n  b 3k) 

f 3/2 

(n  t 3k) 

[3  cos2  n© 

(n  = 3k) 

f 0 

(n  ^ 3k) 

D sin  n©  cos  n© 

(n  e 3k) 

sin  n(©  + 2k0°)  = sin  n(Q  - 120°) 
cos  n(S  + 2h0°)  s cos  .i(Q  - 120°) 

f 0 


11)  p sin  3n©  cos  v0  el 


(3  sin  3n©  cos 


cos  3a®  cos  m0 
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1$) 

16) 

1 *?\ 

— i / 

18) 


s * 

13)  l sis  3s®  sin  a0  = 
lii)  a 3n©  sin  a0  « 


t 


sis  3s9  sin  a t0 
0 

3 cos  3n9  sin  a0 


(a  3k) 
(a  * 3k) 
(a  3k) 
(a  ■ 3k) 


COS  9 COS  9 008  20  4 000  9 COS  9 COS  20  4 oos  0 cos  S cos  20 

* (3/U)oce2(®  - 0) 

sin  0 sin  ft  cos  2?  4-  sin  ft  sin  5 oos  20  4 sin  9 sin  9 oos  20 

®-OA)oo82(d  - 0) 


>t jw  o r>  a 2?  sin  0 sin  ? sin  -t*  9 co1?  2 o4r» 

= (3A)sin2(0  - 0) 

oos  0 oos  ft  sin  20 '4  oos  ft  oos  8 sin  20  4 cos  0 oos  0 sin  20 

a-(3A)8i«2(0  - 0) 

19)  sin  0 ± sin  0 as  2 sin^(l/2)(9  ± 0)1  cos  {(3/2)  (®  * 0)1 

20)  oos  9 + oos  0 *3  2 cos {(1/2) (9  4 0)1  oos  {(l/2)(®  ■*  0)1 

21)  ode  ® - oos  0 =-2  sin  £(1/2)  (9  4 0)\  sin  {[1/2) (®  - 0)1 


22) 


oos  9 sin  9 

ooe  ft  sin  ft 


= - (vJF/2) 


.r“» 


(3A  + 2 o(  ) sin  n® 

23)|  A^sin  n®  *s^  -C\  sin  n®  - yT<^cos  n® 
^ -O^sin  n®  4 V5”(^cos  n& 
(3A  + 2 ) cos  n® 


n 


21)  J A.mcos  n®  a*  % - O^cos  n®  - /3  ^sin 


n® 


-O^cos  n9  + /T ^sin  n® 

(ste  next  page  for  definition  of  o(,  |) 


(n  * 3k) 

(n  as  3k4l) 
(n  = 3k42) 
(n  = 3k) 

(n  = 3k4l) 
(n  - 3k+2) 


11 


NAVORD  R sport  23I46 


where 


®<  = (V*)(4+A) 
(3  = (1/2)  (ft-*) 
*2  =A+4 

A3  *=  A +*£ 


=A 

r— *N 

23')  j Amsin  2$  = B sin  (2d  ) 

B =^l  + 4 + a3  " A1A2  “ A1A3  - A2A3 
^ m " ^2  **  ^3) 


26) 

—\ 

| COB 

20 

cos 

0 cos  A= 

C3A) 

cos  2^S 

- (*A>/0 

27) 

-1 

COS 

20 

cos 

0 sin  A = 

(3A) 

sin  2$ 

- (e+\)/2j 

28)’ 

•4 

COS 

20 

sin 

9 sin  = 

-(3A) 

cos  2 [0 

- (9+A)/2D 

29) 

cos 

20 

(cos 

$ 003X4 

cos  9 

cosA) 

4 

■ cos 

(cos 

9 cosXf 

cos  0 

cos  A) 

4 

• cos 

2? 

(cos 

9 cosA+ 

cos  9 

COsA) 

S 

(3/2)cos  2[0  - 

■ (&4A)/23 

30) 

cos 

20 

(sin 

$ sinjs4 

sin  9 

3 in  A) 

4 

• cos 

(sin 

9 sin^4 

sin  5 

sin  A) 

4 

cos 

2? 

(sin 

9 sirA4 

sin  9 

sin  A) 

= 

-(3/2) 

icos  2{j&- 

3D 

cos 

20 

(sin 

9 cosA+ 

sin  9 

cosA) 

4 

cos 

20 

(sin 

9 COS  At 

sin  9 

cos  A) 

4 

cos 

20 

(sin 

9 COS^X4 

sin  § 

cos  '*>  ) 

■(3/2  )sir.  £[0  - (dt>)/2] 
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| cos  0 

sin  0 

cos  0 

sin  0 

cos  0 

sin  0 

cos  (0*0)  sin  (0-0) 


In  (6-0)  cos  (6-0) 


cos  6 sin  6 
e cos  6 sin 
cos  6 sin 


cos  6 

sin  6 

cos  6 

sin  6 

•• 

cos  S 

sin  9 

cos  (0-0) 

-sin  (0-0) 

sin  (0-0) 

cos  (0-0) 

cos  0 

sin  0 

cos  0 

4— 

sin  0 

cos  0 | sin  0 


-sin  0 

cos  0 

-■sin  0 

003  0 

-sin  0 

cos  0 

sin 

0 

sin 

0 

sin  S 

35)  Let  <T  :=  0 - 0 - TT/2 


cos  (0  - 0) 

sin  (0  - 0) 

-sin  (0  - 0) 

cos  (0  - 0) 

- sin  kt 

COS  <** 

- cos  or 

- sin  a- 

Ol|  IO 


\ 
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1 

i 

i 


IhBLE  IT.  pf(0)g(O) 


1 

(2/3)  00s  a ' (2/3)  sin  9 

(2/3)  cos  20 

(2/3)  sin  20 

cos  0 

cos  (0-0) 

sin  (9-0) 

cos  (20+0) 

sin  (2040) 

e in  0 

cos  (9-0) 

sin  (20+0) 

-cos  (20+0) 

cos  20 

oos  (20+0) 

sin  (20+0) 

cos  2(0-0) 

sin  2(0-0) 

sin  20 

sin  (20+0) 

=ccs  (20+0) 

°sin  2(0=0) 

coc  2(e^ 

TAHI£  ni.  Pf(0)g(O) 


(h/3)  sin2  0 

(ii/3)  cos^  0 

sin  0 

-sin  (20+0) 

3in  (20+0) 

cos  0 

-cos  (20+0) 

cos  (20+0) 

sin  20 

sin  2(0-0) 

-sin  2(0-0) 

cos  20 

-cos  2(9-0) 

cos  2(0-0) 

How  to  ro&d  Tables  II  and  III . 

The  value  in  eaoh  box  is  g(O)  where  f (0)  and  g(0) 

are  the  headings  of  the  rows  and  columns  respectively  to  which  the 
box  belongs. 

For  example,  in  Table  U, 

fees  20  cos  Q a (3/2)  cos  (20  + O) 


l h 
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TABIZ*I7.  P f (0)g(0) 


(2/3)00=  « 

{8/3)iin  • 

(2/3)cos  » 

(2/3)»in  2$ 

K = Constant 

cos  (3n+l)0 

eos  3n® 

=sin  3nO 

sin  3(n+l06 

0 

cos  (3n4-2)C> 

sin  3(trt-l)0 

cos  3nO 

-sin  3nO 

0 

cos  3nO 

0 

0 

0 

3K  eo*  3nft 

sin  (3n+l)0 

sin  3nO 

cos  3nO 

-cos3(n+i)d 

0 

sin  (3n+2)Q 

■ 1 

sin  3«© 

cos  3n® 

0 

sin  3n® 

0 

0 

0 

0 

3K  sin  3nO 

Reprinted  from  Narord  175.0,  "Linear  Lump-ad  Parameter  Analysis  of 
Synchros  I"  by  J.  H.  Rosanbloom,  p.28 


Hov  to  read  Table  3V, 

Rend  the  same  as  Tables II  and  HI. 


15 


SAVORS  Rapcyfc  f Jli  6 


'j?ABX£  Va)t  pA^gCnft)  ?(©) 


eoe(m-l)  © 

sin(rH-l)  0 

eoa(n-l)  © 

sin(a-l)  © 

p cos  n©  coe  0 

n S3  3K 

- Ist 

-f  © 

2 ^ 

n = 3K+1 

- i°( 
2 

* 

VI  ^ Wa.9 

--  - #*sf  ' 

o( 

Ik 

2 J 

2 

i • 

p sin  nO  sin  0 

n » 3K 

2 

- - ©( 

?© 

n a 3K+1 

8 ^ 

-B.<> 

|a+o( 

0 

1 

n = 3K+2 

. 

0 

_ 1 

- 2 A - i *4 
2 2 ™ 

Hew  to  rgad  "abls  Vfc. 


Sm  Pag®  20 
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TABLE  Vb)»  r A g(nft)  f(0) 
I m 


COS(rrrl)  9 

sin(rH-l)  0 

cos(n-l)  ® 

i 

sin(n=l)  9 

/ A sin  n®  oos  ® 
1 a 

n a 3K 

% $ 

-H 

“ gF 

n = 3K+1 

-h 

0 

1 A 4-  ©< 

n a 3K+2 

0 

4 ? 

1 «/ 

“7  * 

\ A oos  nO  sin  0 

1 a 

n = 3K 

— . 

1 

L®i 

n a 3K+1 

-?<? 

-i  <* 

1* 

- °< 

n = 3K+2 

— — 

Ia 

-fC3 

\ * 

Hov  to  read  Tab  la  Vb» 
See  Page  20. 
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n s'-  3K 


n a 3K+1 


a in  nS  nos  20 
n *=  3K 


n *s  3K+1 


n b 3K +2 


cos(n+2;  0 sin(n+2)  ®|  oos(n«2)  d|8in(n-2)  0 


P 


1 *4.  rJ 

2 “ — \ 


49  h 


4 9 I * 


-i* 


| A-C< 


-1?  91  -I  °<  49 


|a+o<  -49  "J ol- 


4 9 -i®< 


Hcv  to  raad  Tsbla  VIw« 
Sas  Pag*  20. 
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Hew  to  read  Tebla*  Y and  71. 

nfiraMWfc— ■ «'*!■  *■  ■' 

Ccm.n'.itft  of,  Q tr.A  * fro* 

■S  -•»! 


A “VH 

A ■ A_ 

1 

(V2)(£4-S) 

(3y2)(A-2) 

pAM  g(*)  * g(0)  4 A^  g(§)  + Aj  g(3) 

Consider  a typical  rw 


008  (n+1) 

■in  (n+1) 

000  (n-1) 

ain  (n-1) 

g(Q)  008  0 

h 

*3 

bu 

Thao 


g(®)  oes  6 ■ h^cos(tvfl)0  -f  bgSiaOw-l)©  + b^coaCn-CL)© 


♦ b^8in(c'J.)e 


Peer  exanpla,  frea  Tabla  7a, 

r~A__  eoe  a 0 see  © » -(1/2)^000  (*w-l)©  + (J 5/2)Qsin  (n+l)S 
+ eoa  (n-l)ft  » (3/2)  A ain  (n-l)&  • 
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